(19)0*34$!*/? (JP) 



«» 'Jk m 4$ & « ^) 



ftm^lO- 189252 

(43)&§BB ¥^10^(1998)7 ^210 



(51) IntCl. 6 
H0 5B 33/26 
H0 1L 29/786 
21/336 
H0 5B 33/10 



F I 

H 0 5 B 33/26 
33/10 
HO 1L 29/78 



612Z 



m&miR *8t3& m*m<D&6 fd (£i9H) 



(21)tHH»# 


»H¥8-357028 


(71)UliaA 


000183646 










(22)tilRB 


8 #(1996) 12326 H 




JSStiFF Km&VDto 3TB l#lf 






(72)»I5§# 


MiM Jftffi 








=?-mm>r «trpJi«1280»» 






(74) A 





(54) W«T^^-<^ELS53t«B 
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(TFT) 2fc. i^TFT(-J:oTigS6$^-S», TF 
T IZtt j£ LT EIS $ «ft<?D«l E L 3 k * trt" 
&#*ST?7M ^ELfBfcigMfcfcWt. TFT2t* 

IBIttMR4&aRU ^TFT2£0HWyffiFkf 
«EL**3«0T»W53 1 fct. JHimflHM fcRW 
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i mxm 1 1 mwi±.t,z . mkfiftm v^wx?- 

(TFT) fc. ZCQTFTlzX-oXmmZtlh^ TFT 

ir^f^E L&mmztsx ^x . 

TFTtWtSEL^cOTSBmiSfc^iaC TffilfcSiX 
*Jfra»il*Jgl* { ief£3iX. *>-3TFT»«ft««EL 

h LT fvC * 5 £ 1 £ 1»&k t 

c»*«2] «r»#«EL**«*fiaiwfc&«, awe 

i im^mr^T- a ?e E^/tmm.. 
i msm 3 ] * ohp* < soifcaae-r * 

Jte^BlctiVvc, i^'f-yf* 5 . %£mmt:Wgi-t& 

cr>*tl?tl — 3l^Lh*^^^ilT^ 
0, frim—t5 £■ tfWl-CD Y^W^-b W&E LS 

Six. §£>K, m~Oh7>-> ! ^^-^F^'f >-t. # 
<SE LSR^T»W6fc j6*WK»fc»«S*ir$r4 - 1 
?:#®fctS*ffi7?f-( 7"E LIBfcgB. 

ma-timr??* 7e EmMw. 
umme i mi&fME Emfcon^mm^, mwx- 
$>hwmm4 ttzi±5MimcoimT77- < E%.%m 
a. 

[000 1] 

mar ^x-f^E Eftmawizm-tz . 

[0002] 

4 ) (Cfc^Tti. XY~?Y>) y^^tCt5V>T#*fiiBKl& 
StfH«^£?T3&ffiA 5 »£;fxT^I> (#i¥2-3 
7 38 5fM, «RPF3-2 3 389 l-9&«Kr 
if) . L**L. ^<0J:3^m«IBI!»T«. StUIftlfeiSS: 



[0003] ( 1 ) IBi&m&tfiS < t£h . «EttlK8R£ 

(2) PSWt8iaxS^SS* ? KWfSf:=Sr £1® 

( 3 ) ( 2 ) kra*CiM«8fc&^N*t:*S v*fc». m 
ffle»«)«£E»T*«RIHi: *6 . 
[0004] JJE<0 ( 1 ) ~ ( 3 ) Zmm-t 4*ffifc L 

U-f 4W*&fVCti6 <#Bttftft4 14 3 2 9 7 

&Jt«>ig«)mjE*n 0 0 vtJLhi:iS<raiifc : 5r-5Ti'> 
3t. Pl^SffitS, IEEE Trans Elect 
ron Devices, 802 (1971) HkiEiS 

(W7-1 22360^&$8, #If7-12 

2 3 6 1 ^ffi, ^T7 - 1 5 3 5 7 6^fg, 1«M 
¥8-54836^18, ^53^7-1 1 1 34 

W, W7-3 12 29 0fM, W8-109 

3 7 0-§-^fg, #if8- 12 9 3 5 9#&f8. 

8-24104 i^maix/mmws -12111 1> 
^. Mmmmizit^TTmnM? <t xyuj nwmmEtf 

1/2-1/3^^0. iiSm7J* { <£Mrtl.c:t^ 

[0005] ( 1 ) a^. a3Kffi<0S«±fc. a - S 
i, ,-Kl)y03>'^i>4,^|,TFT (thin fi 
lm transister)**. BMS— ~3liZ*fVX& 
^< tt-0*7ttt--5lS»t^. S^tCTFTS-jM^ 

»BLhK*»»ttfeii.r^fc. TFTffttlELS 
^ b &tmi-hfi:MzTF T±C«i. ^k-> Vny&tz 
iiSHkv 'J n y*4f*»fesfir*IM*ttMRttfe*i.'CV^* . 

>, y-^^8SSr*i60. 2//m— l^mfc^rOiaCi** 

*^>. mmcowinm (mmz3£fct&&tttmm't>i l z&it> 

&m&) 3&»/^3&»ofc. M£tf#^7 - 1 2 2 3 6 2 
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IBBl***ofc. Hl*fc1«IPF8 - 2 4 1 0 4 7^4,$8<9 

[0006] ( 2 ) #^¥8-24 1 04 

^H3fc*S*lfcfc<0«0j:3fc» TFT*«31tSl*ll 
<0BHP«BfcT»E L«tt*#KW**£, *g8.B!<7V^ 
- >-S Sr Rff fcx -y f - > y-T « <0«i&fBW KWCt £ 
£tf>. x.y^y^O&t*c^j|^A<±t-^-t<, fBt 

[0 0 0 73 (3) at«fl*OR««*»4>3e*»») 

S^Tfgtt* 5 **. L.*»WsiC.«.l«i. TFTSH-3JB 

«EL»Ttt, qfrtaS^O. 0 5/im-0. 2 
ju m fc jf «-e& 6 OTTWADOaiC J: 0 *»fc*3i10*£ 
Zcvtztb. #^8-548 3 6^1^1 
lfcJ:VH2{^StLfet,coco«J:3t^ ft 
-f-m®®, T F T tfj&tit. t^tlX^h t&ft&ft-liZ^Wt E L 

[0008] «#<ottffifcovvc3 6t=A*tt<=K>9i-*- 
6. H5tt, «3lMS«fc:«»t**IITFTEL(?D|iBH 

>- utros*) «cMRxwsnr«s 9 xy? h v 

izii—mikfotz 02<1^TFT21. 22 #H 5 iz^t 
iolzmULXH*). Hbtz. -HM"fciaH2«TF 
T 2 2 «f- Vfh tztbcoa yf V 
V-2 31}Wf8.ZtlX}5 r ). iC0m2OTFT2 2lzX 

[0009] 04>A-A " ^Ct5»t&B^BIrHI2S:lll 
6 izijk-t . m 2 <7>T F T 2 2 (iH7 J: 3.1=:* U >- 
'Jtiy&S&mt LX&f$LZtiX&<). XVisVayT 
Jyy K7 lc7)JS£.i200 nm, y- h S i 0 2 «7>JI 
£iil OOnm. XVisVayy-hl 3<r>mm&3 0 
0 nm, ^'Ji^'J =?yy-b£ffitfS i 0 2 C0i?$(i5 
00nmt*5. J: 3 (£. df'J^yavr 

lfei^D>'ll3>-ir-h7 3£0(?§^/>: 

nmaWSeSH"*-*. ftoT. TFT±K*«EL3B^* 

i mfrt>y££m o tB-rc: t .c^ & . z.<7>iz#>t 



[ooio] tti. itovmnmfat lxu, msiz?* 

■tiolz^ ±»tc«i*i«ar**I?LftX«B8 l (ii 

iiOStritCfc^TtTFTgS^Dflfl^S)!.^, ;<7) 

SttfJ&fcSiVO^. >-'-hmSg8 3, y-Xf 

fie 8 4 J; Xf Y V 4 y MM 8 5 icomCi t i C7) ^ ^ X'li 

matttstan* imm3 2izz(owmi:mifxmi&z 

tlX^t. 
[00 11] 

[001 2] 

^- (TFT) t. ZL&)TFTI,z£-oXfflW}£tl&-. T 
FTfc«if5UTi!»$iifc1BK<0*liE L3g^t 5:*"^ 

**«r^f--<^EL«3ia6at:*jv^, TFTtwtg 

frlBiSSfU **OTFTCOJg^k*BEL3R^TgP^ 

[0013] 4^, f«ffiU\«gtLt. Bfrie*a 
e L^<?D^i*]mfig* { . mmxfoh^iwwrj yE l 

[00 14] 4fc, *OifF4U\<®tii:LT, ^-^P 
[0015] aSLLC, XV? h 'J y ?xmz& 

Smfiii^tJ J: V«^«flH»OjS«fcS» $ tit: 4 
•yf-kSr^L., Z<r>m.%^ -v1-tf%&m^)\s^i$£ 
Vm^/lsXXXJ y J-MftZft oZklzX Ox i<^)«i 
Mx-f •y^-tclS^§ii^mi4B5g4'^ffiEL*^*^ 

c^h^y^x^-) cozti^ti — iKLtfrbffiiLZtiX 
^•9, ^om-fcilf^-Oh^y^X^-fc^taEL 

W^E LS^c?)Ta?«l§i:3& { m^iW.3«.^§^-C=Sr£i 
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coo 1 6] s^c. zcontummtLx. mm 

[00 17] 

#iLooflftwc»^ nil ^mco^mr 
mx\ i3m^A-A*iffiffiit*i)o H211 

*&mzm v * ^fiiK h ^ > s^x * -co^ u ^ y n v 

[0018] *^^^r ?x ?e ^mm<n- 
wmmt. m i iz^-tj: o s« i ±fc*»*>ji m 

b^yyX^- (TFT) 2£. dOTFT2(:J;-oT 
S*«j£*X&. TFT2^«LTSeig^il^lS^ffi 
ELfg^3*:£*rU TFT2£W«ELf^3tf0TSP 

mm3 ltcomiz. ^mitztitzmmi&mm^mmz 

*U ^0TFT20KL-O'«^i:W®EL^3c7)T 

[0 0 19] ifc. fflELffli, TFTCiotEi 
T^i^gBi^ix^ l22*>J;t^l23^^J;d^. 

XY7h y «y ^^«^ffi^^^a^^m®^ ( Y 

d -Y j+n ) i5i:t/fi^m^ (Xi-X i + n ) <r^m 
«glt ( Y^Y j + n ) & itf ( Xi-X i+n ) &mz&mz 
il?ttMX>f >yf- (TFT 2 ) tSr^fL-O^o <r<7*l 
%X4 yfjj, m-^b^>-^^- (Trl ) 2 1& 
J^S^-cOh^^X;?- (Tr2 ) 2 2^*1^*1- 

A^XJoiWI^AV^tX^f y ^nW*ftO Z. t 1,Z£ 
[0020]^, H-^b^y^X^- (Trl ) 2 

id ?BfcBS£2l#?-r&o ^zob^y^x^ 

- (Tr2 ) 2 2(t ^mE^m^mmthmm^ 
[0021] ttz. mmmtmm4te. m-w^y 

(Tr2 ) 2 2h. W«EL^3^T^m®3 1 tCO 

mitzmm.zti. ^^c. mz-cohyyisx?- (Tr2 

) nYXs^y^t, ^EL^<7)TSEm«£3 lh 

[ 0 0 2 2 ] 2 ^Jifr^l^ir *ftWlz 
J^£>*i&^TffiELS^3Jl a2^-rj:3tcr^T- 



ummmwux^x^j zftLxfci&ztih'vvx 
izx^xmmcom-cobyyi;*?-- (Tri ) 2 iff 
miRzti. &mwm& (c, -c i+n ) tm-ovyy 

isXf- (Trl ) 2 lOV-Xh^tcBfig^il^^ 
yfyt-2 3(:iS«i$ii^ fl dfUci 9. SS~ 
c7)h5>^X^- (Tr2 ) 2 2c0^-h^-^m&i: 
£9. m~C0b7yi?X?- (Tr2 ) 22fiON#c® 

£3r£o cioON^KJBil <k!,zy-h'V\sXtffc5gZti 
htX^-^b^timz.cobyy'JX^- (Tr2 ) 2 
2OKV>f>'^(^g^^ilTV^^EL^3C0T 

gpm® 3 1 ^mffi£ttj&Lo^t£,r tt,z%&. 

[0023] tfz. *Wmzte^X\$. 01 (d^-f J; 9 
fc* »JKOh^V^X^-2 (^-coh^y^x^- 

(Trl ) , ^Ob7y»^- (Tr2 ) ) . 
X/y-bWi (Yj-Yj.J , fl-^SflitS (Xi-X i+n ) 

±t,zmm&mm4*mft>tix&*). &l zLvmmm 
mm4i^&it^tixi^. 

[0024] 3f«E Lm^3cr>TUmm3 1 jWB 

IHIftWR4±(cift*tfe*iT*J»3. C^«IBWIWR4fc:» 
i&Ztifcxy?? b*-)U4 lZitLX. mucoh^y 

z/A9-(Tr2 ) <?) K W VSg^i:TSPmffi3 1 

[00 2 5] i<^T«»tl«i. H3^-fJ:d 

C^h7yyX^-(Trl ) 21, »h7> 
yX^-(Tr2 ) 2 2, ft^H®!, y-h^4 6^0 

tzi$m^mEL.mTcoT^mm3 n^tx^h. 
[0026] wf. #waasfcov>t:iHW-* . 

1. *R 

4: «:»*■*■*. «iJf. BfH^ffli»«aHT5 0%EUi 

[0027] 2. Slh^^X^ 
*5KHte*JV^T. ilh^yy'X^- (TFT) fi*r« 

7fatS-Oh7y^^- (Trl ) *3j:tx»- 
COb^y^X^- (Tr2 ) cO-tft-Pil— 

Cl<0Trlt5j:VTr2OSttJltt, HlCfe^ 
Tn + /i/n + fc^Sn^ffl^-CftD. n + (4NMtC 
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[0029] dfUi/ynya, McvDaciowi 

#4L<ttr9XvcVD8=teJ:DB4 
( a ) teStf-J 3 te. a - S i 

[0030] *tf>». 04(b) ifZTrctX KrF 
(248nn) U-lf-^if COX^f v-V-l—if-fc: «t 
9T--A4>§Efl^& (SID'96, Digest 
of technical papers P 1 7~2 
8) . «-Si^#4U*IBKWi* 40-200nmt 

iaS 1 0 0-3 0 OtlfcHBSti^ff * L< , 100 
— 3 0 0m J/cm 2 {OlW- fi£*>OW— if— 3t 

[00 3 1 ] 4fcs ^'Jy'J^yld 04 ( c ) 
^J: 3 fc. 7th'JV/77^ fc:J: *)TA 7V Ffc>** 

t-e L<omm£m*tf7A<omm&tzizmx.z\Bim 

L . ffittfHArtfc: h OftHtttt ( o u t - d i 

f f u s i o n ) SrHIjB-r-&^fc:firo-fe^fflJK"CH 

mztih. zcDXdizLxtf^xmmizftLxi&xcDW: 
mmgii i o o o°cot. #* l< «a6 o otam 

[0032] 04 ( d ) «c«*M; -Mc. 

teT^Xvtg^CVD (PECVD) 4«iMJECVD 

(lpcvd) oidfcflSMBf (cvd) fcjowi 

Zim£L<imi 0 0-2 0 0nmtM o SKfiJK 
h LTte2 5 0-4 0 ox:w#i L< § £fcKiMttf)*e 
»y- h»«*f**^WiT--/^Sr 3 0 0-600 

1 — 3 h rgJKSfii-cO^»4 U\ 
[0033] ^BUrCtt. 14 (e) fcScTJ: d 
y- b®BS4 3 £3Mf ifcttX'^y * 'J y^Ttf** 

iSF4LV^R»«2 0 0 — 50 0nm-C*6. 
[0034] mz. 04 ( f ) - ( h ) fc^i 0 iZ, 

i y-hZi&m-t&tzte. tm-th tzMzmmmtz 

4M*8-1 5 1 2 0-^«tBfRetcB*Siirv^S. 
[00 35] 04 ( i ) iZTfk-fXolZ. 4*yb 



«ffi4 3iiy-h«M*«±^a»sn. 
y h f^cc y t F u 4 y«««^ »J >- u r? y««rt£ 
MtfLZtih Xdlztfyi/yayTJyy b±izy it bV 
i^h^h\,z&Y))^-y\Y£ixh« y-bW> 
1 < (iT^e;py rXy'J^ ya>£>j&£$*i 

r? y h mmii ttz^ yry^r-^jmmM t txm 

xj4»4L<»iaaMfc^v^Try (wsi ) 

[0036] l*»u ws i%t~<o&mjmfcmizi$z_ 

XA \&&, A 1 . C r, W, Mo%t'<7)&m&m^X 

fern*, £*>j:3*%&* io«^Mas«3^e«-r* 

t>Sv^o tfroKPrm. ZMMk^U^y, f7fty'j3 
y, 3|C«J>f S H^^TlB^Sn&ieaBltSr^ftfcfcfcO 

-f^o A A 1 , Cr, W, Mo^rfc' 0:£Jg$g£ 

7*hUV^7-ffc:J: , J»«"r*ki:fcfc. Trl , 
Tr2^KWy, y— X%t'<03y?7bl3i. ±ISffi 
aWtBBPLfcfflrWCfifd. i^KSWKi. 01^)5 2 
<50flF*-C*S*i*. ±IS^rt. S i0 2 (i. MitfTE 
OS (f h7Xh^ryy7V) Sr^fc LT*fiiaft2 
50-40 O^HICR^LPECVD^J: D»&ik 
WT*$>. ^^ECR-CVDtiSM!:100-3 
0 0°Ch Lrtfi&ik^T&S. 

[ o o 3 8 ] 3 . mmmkm 
*¥tmzm^btii>¥Mfcztifzmmimmi±. tie 

< 1 ) ttzl* (2) cO*^T^-r^ii:^T#5o 
( 1 ) 5 Kn^f^/i^fya-hCil) 

mas 

^•U-f ^ Hk LTiiTtfKcon-T- >r y/a^^x 7 f 
y^Ci 0ait:St3^^ h^-;l/4 1 £7FMLK 
l/^yJg^g8^^n^l»o $^:$6iI5 2, y-hte 
^4 2 Sx^fymHP L HW y 

(2) 77X7X7fy^:±I.X7fA'7^S 

#1CVDS, 77X7CVD, PECVD (TyX*? 

-fyy^yxH cvd) , lpcvd (^gJECVD) 

RM^f^yx 7 fy/ (RIE) tcJ: 9#X1S:CF 
BBS<ijff*L<«0. 5^m— 2jL£mT*&. d<7)M 



(6) 
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fcj: 9¥fflfc3*ifc«Sllfil8l» ( s i o 2 ) Z%hZb 
ZCOUmiZlt. isVttcoM, PSG, BSG 

kiTSiU s i 3 N«)Sriff"y'fk^i;3yaMfc^ft* 

[ 0 0 3 9 ] 4 . *»E LSt^P 

fcJBt. fBtyiKWC ffltfcfjEfL&AJI. VP&A 

[0040] mz*muzm^t>ti&nmE Lm^it 

<mwmm (mt) /mm/wm mm) 
®mwmm (mm) /aaAi/Mi/ti m 
m) 

<3>mwmm (mm) /mm/m^&xm/mm (m 
«i) 

®mwmm mm) /lEim^M/^tm/m.^xm 
/mm (mm) 

[004 1] (4) -1. 

^rfilE L*p<oj(y£tm±±fc««lft-&«rc* 0 . Aft 
wvm^(=9k^fomA%h^iz\t. Tie 

[0042] 



[ftl] 




[0043] ;<OHBtt*JV^. XJiTIS-ft^ftSr* 

[0044] 
Hfc2] 

[0045]Iitnli, 2, 3, 4 * fc»4 5 "C*> & . 

[0046] 
[ft3] 



[0047] ±IBft^«3^7i-;l«. 7x^ivy|, 
[0048] 

Hk4 ] 



( 7 ) ftfflW- 10-189252 

(1) 

(PQP) 

(2) 
(3) 

(4) 

(GHa) 3C. _-C(CH 3 ) 3 
(CH 3 ) 3 C"^ (CH 3 ) 3 

3 « 5, 3 , 5 -t^ h-5- t -T^/l— -tr+i^jL.^ 

(TBS) 

(5) 

H 3 C -©Hg>^g>-<g>- C H 3 

[0049] 



ftfflf- 10-189252 




vQmPKqKo 



(11) 



(1 2) 



(1 3) 



(1 4) 



[00 5 1] 
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HsC OHgHgH@KQ^-° C H * 



H0 3 S-^)^O)^gHg>-S 0 3 H 



H O O C ~<§>^g)-<g>^)-C O O H 



(10) 
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(15) 



\ 



H 



(16) 



(17) 



^ P. 




3. 6. 3" 



5" 



(TBQ) 



[ 0 0 5 2 ] 

y;. Wit*. ^y/fr/-;H, 

[0053] «*W(=<fc^ft*«:*«tf . ffllitf . t?B3 
HS59-19439 3^«(CBB^S<XTV^ 
tf^it^TSSo *Ott3l«£:LTtt2, 5-b*X 

;U) -1, 3, 4, 4' -tTX 

(5, 7-t~^yf^-2-^ymfv''J^) ^ 

f'/P'O. 4,4* -b'X [5, 7-y- ( 
-2-^yP) - 2-<W^^/U;H xf-/K 

2, 5 - b'X ( 5 , 7 - 1 -^y^/u- 2 
mWJ/Kf^^xV, 2, 5-b"X[5- 

« , or -s^rff-zi^y 2-^yy**^/U;H 
W7x>, 2, 5-b*X [5, 7-^- (2-^f-^ 
-2-^;P) -2-^yy^-^VU;^] - 3, 4i? 
t7x-;W7xy, 2, 5-b*x ( 5-^^-2 
-<mWJ^)f^7xy, 4, 4' -b'X 
( 2-<y7';**ir/LJ;lO b"7x-;k 5 
2- [2- [4- ( 5->f-;p-2-^yV^ify''J 



;W) 7x-;H b*— ;H \yy^^rtv-;i/, 2 - [2 
-(4-^nn7x^)h'-;H t7h [1, 2- 
d] ^^t/-;^^y/^^fV-;H, 2-2' 
- (p -7x^i/yyt^i/y) -t'x^yy'fry- 
;Mftf>syyf-ry-;ujR. 2- [2- [4 - (2-^ 

yyW ^V'J^) 7x::/l/] b*^] \y/>f 
-/K 2- [2- (4-*?Jl>#*i'yx-)U) b'^/U] 

97 1, 6 2 8 — 6 3 7Hfc«ktX6 4 0H£5»$ilT 

[0 0 54 1 AME^l— Mfc**W>f Mfc£»fcLT 
(4. ^^if^raK6 3-29569 5#^te«fi*$;fl 

te. HJX (8-^y'jy-;l/) T/I^-^A N b'X 

b*X {^/ 

8-^/'jy7-h) T/^^M^yH, MIX 

Uf-^A. b'jx(5-^oo-8-^yuy-^)* 



(11) 
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^A. jK'J [»d v (ID -fc'-X (8-b 
WX$h. 

[00 5 5] WIB^f-U^V-tfV^fc^Rlfc L 
Ttt* fiflitfgfcWWI^SIO 3 19 8 8 1 ^SfflS^KiW 
3 7 3 5 8 2-^HHiffl»-BB*S<lTV^<>cO^ 

ffl^itm^. *co«««hLrii. i. 4-t* 

X (2-**h)VA*VfV) <V-feV. 1, 4~b*X(3 
-^/uxf-y/i/) <y«i£y. l, 4-b'^(4->^ 
yi^^yyu) ^y-tfy. j/xf-y/i^y-tfy. l, 4- 

b'X ( 2-XfvUX^'J/L') <y*fy, 1 , 4-b'X 

'O'-feV. 1, 4-b*X(2- 
^fVkXf-'J^) -2-^^l^y-tfy. 1, 

[0056] 2fc . 1$BFP2 - 2 5 2 7 9 3#&«fc:BB 

fcLTJ^&C:*:#T*#&<, -t^)ft««fc 2, 
5-b\x (4-^f-^x^y/H b°^y, 2, 5-f 
X (4-xf-;^f-yyU) b'^y. 2, 5-b*X [2 

- (l-±7+)V) ) b'-;P] b'^y. 2, 5 -fx 
(4-^h^r^^U^) e^^'y. 2, 5-b'X [2 

- (4-b*7x — >U) b*— b5>-*y. 2, 5-bX 
[2- (l-h'l/-;l/) b*-;W] tr^ySPSr^fSC: 

*^ffcOitf)i:LT. Wi»BWH«rflp*0 
3 877 1 S-^WaWtcBH^S^i'rv^^y^x-;^ 

[0057] $ a>(^ ±jfiLfca*«ajpL &m*u~ 
Ht**>-sj ka^isl fcitfxf-y^y-fefy^t; 
dWI»Hc, Witfl 2-7^y/y (J. Appi. 
Phys., 3f52 7^, L713 (1 9 8 8*) ) , 1 , 4 
-S^x— 1,1,4,4- 
fb77x^-l, 3^5/'xy (H±ta>l. Phys. 
Lett.,H5 6*, L7 9 9 ( 1 990^) ) , +7?JU 
>f$H»»H*(19BB¥2-3 0 5886#^«) . 
L/yR«» (W2-18 98 9 0f&#) . **"9" 
^/-/MWMc (^¥2 - 2 1 6 7 9 1 2 
fcttflS 3 8 0jEfflftH|^B8^ji^ii?S^TiRffl A> £ J: o 

m# (W2-2 2 03 9 3^i) . «^'J>* 
mft (W2-2 2 03 94^#) s is?W<>9 
y'xyg^* (W2 - 2 8 9 6 7 5^«) , b°o 
ntn-/Wft (««PP2 - 2 9 6 8 9 mOM) . 
A + V)VT$>mmfc(top\- Phys. Lett.,* 5 6*, 
L7 9 9 (1 990*) ) . (WBPF 
2-1 91694f&«) . H^BB&«WO9 0/l 
3 148^A P pl. Phys. Lett., vol 58, 18,P1982(1991) 



[0058] *»jrcUL LT . 3? 

sk^-** y -r <r yikitsm < r#h«if*o 3 8 8 7 6 

8-^-HAWS J H#^3 - 2 3 1 9 7 O^fBtc^cot 
CO) tl^:iWf*U\ ftfWHfcLTtt, 1, 4 
-7x-l/yy7f'Jf^ 4, 4-7i-l/y^ 
f'Jf^. 2, B-^yl/yyVf'JfW, 2, 6 

-wuy^f'jf^ l. 4-t'7x-i/yy 

^f'Jf^, 1, 4-p-fl/7x-l/yy^f , Jf 
^v, 9, 1 0 - 7V N y ^y/M f 'J f>f 
y s 4, 4" -b*X(2, 2-y-t-yf^7x^ 
b'~/l0 b'7x-/K DTBPBB i hBSIfi^ 

&) N 4, 4' -b'X (2, ^~)V\l~)V) b" 

7x-;MiaTDPVBit*IBn)f, fcitf-Mi 

[ 0 0 5 9 ] § #^T5 - 2 5 8 8 6 2 ^$8^ 
tClBKSitTV^HR* (R 2 -Q 3 -AL-O-LT 

-2 4«OKft**T*9. 0-Lli7i-7-hSfi 

r 2 «r;u$-^Ais^a«8-^y yy^-Mea 
w 2 all m o e^r h <r> * ±»nazm^r & «t 3 &a 
taut 8-^yyy^ - vmwm&mft > jyfcwt;: 
il t^(2-^f^-8-^/'jy7-h) 
7x^7xy7-b) ta^-^-a (in ) (OTP 
c-7) . \zx (2-^f;i/-8-^yyy7-h) 
( 1-^7 h7-M r^a-^A (in ) (HTPC 
-17) »3&W6it&. -ewffe. f*HPF6 - 9 9 5 3 

y**s v^i±ieis»co*^ h LTfflv^iir t 

14. *AhhLXitA*V/UTV-uyfttecof&m 
m. «p(=»*L<««itfDPVBi. K-^yha 
Tiiy7xX^r^t'-;Pr'J-l/y, 1$tff4L< 
liSlitfN, N-y7x^r^/t^/Ky€y (d 

pavb) &mr&z.bw?*&. 

[0060] &&V>ffit*%h% : !mb LT»±. »fc:W 
Kti^v^TIS^fe^^^f & - i: & . 

'^ra^fFSSO 3 9 0 5 5 1 #^*R) 

Tafe»3t*Wiei8S<lT^St<7) (^¥3-2 3 
0 5 84#^f8) 

220390f&«t5«ttf»B»¥2-2 1 6 7 9 0^ 
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®) 

®x-m&&titzi><n -51491 ^jm) 

©T?fe3£3ftfr (f»-?380nm~480nm) t 
iStfel^Tt* (48 0nm— 5 80 nm) fc^SBS-e. 

207 1 7 0^m) 

$3rr&mf&(r>i>0) (#^7-1 4 2 1 6 9-^*8) 

[00 6 1] 
Ht8 J 



0 Q 




( f u-/ f-"> 



NC ^CN 




[00 6 23 IWEMflSrJflWC, 



J:OK^-t-g»C:t* i -C#.g>. *Jt, t#WBS5 7-5 17 
81#^ffiCga*$ixTV^J:3C. ffllPKOl^BfSIi: 

T^iS^&i IS5nm-5jum(0 

ttKIMtt fc<iJE?li£AJI J: 9 jEJlfcSEA"*- h z\ t WT 

?cau*<*-9ttj:<, a tiiEHk ^io&mmx'*) 
bfrzti&mmizjz'btftox l x^k t**> ht^-n 

[0063] ( 4 ) - 2 . 

lEfUiA/lii, #^Lfc*»Hfc:JI!^6*i.**p 

nmimAzmw&mx'hix , ietl^is^a^ < , 

-f *>"(t:X*/Mf-#. jl» 5 . 5 e VOTfc'JvS^. 

«*nt=»as-r**m* f »i l < . $ ^ziEiico^mm 

mtiil 0 4 —1 0 s V/cmOH^IffilDB^ ^ 
^<til0-«c m 2 /v ■ ^xhixli^UKft U\> 
-<^J:?&IE?iaAtt£Kc-?vvC«:, H51Btf>i?;fc 

tmtfcwr, jEficonMmmtftLxmmztix^h 

<n*frh&m.<?>hnzmiRLxm^z,ztii i X'%z>. 
[0064] JWfcMfc Lrti. ffiitf h y rv-n«w 

«c (*HB*flF3. 112, 19 7^BWS^#H3) . * 
*WTV-MSmk ( *B#f* 3 , 18 9. 4 4 7 -if 

mmm&m) , -f 5 yy->i>mmfo <w&ib3 7-i 

6 0 9 6 ^?fi^#ra ) „ --KUTU -/l^T^ Vl^tt 
(*E#t*3 . 6 1 5, 40 2#BJJ8S. H3&3 . 82 

0, 9 89^mmm. mm3, 542, 5 4 4-§-bjm 

S, «f&W4 5-5 5 5-94«B. H5 1 - 1 0 98 3^ 

am, tumms 1-93224^1, 1155-171 

0 5^18, IBI5 6-4 1 4 8^18, 115 5-1 0 8 
6 6 7-§-&fg, 115 5-1 5 69 5 3^18, H5 6- 
3 66 5 6^«^#Hg) , VJVOymmtotSJilfV 

yyvymmfa (#nfjnpss3 , 180, 72 9*mm 

S. nM4, 278, 74 6fsjlf, ^E5 5-8 
8064^&?6, H5 5-880 6 5^18. H49- 
105 537^fB, H5 5-5 1 0 8 6-f&$8. H5 
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6-80 0 5 R56-8814 l^ffi, R 

5 7-4 5 54 5^?S. R54-1 1 2637^ 
*L I3l 5 5-74 5 4 6^«*«Ba) „ 7x-pyy 
TSvSWffls <#HH*i*»3, 6 1 5, 4 0 4-WBHB 
1-10 10 5#&*. P146-37 1 2 
R4 7-2 5 33 6^«. «pBHB85 4-5 3 

4 3 5^$B. [5154-1 1 0 5 36#&«. [515 4- 
1 19 9 2 . TV->VT$>imW 

(*mmm3, 5 6 7, 4 5ofwn», HS3. i 

80, 7 0 3-^UMB*. RSI 3, 240, 5 9 7#HJMffl 

mm3, 6 5 8, 520^111, mm4, 23 
2,10 3^mmm. m&4 . 175, 96 i^mm 
m. mm4 ,012,37 6*mm. *M»a4 9-3 

5 70 2#£#fi. |3|39-2 7 5 77#&fB. #BSB35 
5-1 44 2 5 0fm R56-1191 3 2f& 
$6. R56-22437f&«, BKttmil. 11 

o, 5i8^mmmmmm) . T^smmx^yim 
*(*bh»iw3, 526, 5ommmmmmi) . 
***rv-)vwmw {*wmftw>3 , 257, 203-9- 

(«56-46234^fgffi) . 7^1// 
ytmW (WBBB54-1 1 08 3 7#£«BWMH) . 
b <*B#flFSfS3, 7 1 7, 4 6 2f0| 

MS. «BI!BB54-59 14 3^«. [6)55-5 20 

6 3^$g. (515 5-5 2 0 64-§-^$g. [515 5-4 6 

7 6 0^$8. 1515 5-854 9 5^18, [5157-1 

1 35 0f&«, H57-148749f4»l, WBPP 
2-311591 *&«NHMH) . xf-yl^ySWI* 
(#11166 1 -2 1 0 36 3^, [516 1-2 2 84 

5 1#4^B. [516 1-14642^«> [5|6 1-7 2 

2 5 5^«. |5l6 2-4 7 64 6^$8. |5]6 2-3 

6 67 4#&$8. [616 2-1 0 6 5 2^M, |sl6 2- 
302 55fM, PI6 0-9 3 44 5^?8. |5]6 0 
-94 4 6 2f» [616 0-1 74 7 4 9^18, [6] 
6 0- 1 7505 2-9&4MMKRy . 

(xmmmi, 950, 95044m) . 

y^ (W2-2 04 9 9 6^i) . r^yylft 

M^tt («fBB¥2-282 2 6 3#^«) . ISWFl- 
2 1 1 3 9 9#^*cBI»S<iT^68Wtt»iH t 5i-U 

T'S « IE?LaAJBO*m4: LT(3±fE<OtO£ffifflir 
6£fca*TSS*«. *VU7>r 'JWt^l (WBBHB6 3- 

2 9 5 6 9 6 5^mmzm^h<D) . 3?*BSS£=« 
r 5 >ik<&m& xxsx^v jut $ (xm&mm 
4, 127, 41 2^mmm. mmms 3-27033 

[515 4- 5 84 4 5^$8. (5154-1496 
34-SB^g. |6)54-64299^$g. [5155-79 
4 5 0^*8. H55-144250f&«, PJ5 6- 
119 13 2^fg. [516 1 - 2 9 5 5 5 8-§-&«. K 
61-98353f&i, [5l6 3-29 56 9 5^?8 



fcL 1, 10, 15, 20-f h77x:: 

/U-21H, 23H-X)V74 >m (ID . 1. 10, 
15, 20-fh77x^-2 1 H, 2 3H-^7 
4 yffi£J (II) . 5, 10, 15, 20-f 
(^7WD7x^)-2 1H, 2 3H-,W7 

7^Di/7^n'j>\ 7*oi/T— y (i^feJS) . 
^o^r-y. rn v ^^o^r~>-. t^A7^a 
TfSl^m^lftT 5 yftimfcitfx^ 'J $ vit&m 

CDtfmmtLXte. N, N, N' , N ' -fh77x- 
;U-4, 4' -y7^/7x-/k N, N' ->?^x- 

;U-N, N' -fx- (3-j^^/^x-;^) - [l, 
1' -h'7x-;H -4, 4' -y7^y(tITTPD 
tBSIB-T*). 2, 2-b*X (4-y-p-hU^7$ 
y7x-^) 70AV, 1, 1 -fx (4-^-p-b 
'J^7$/7x^) S/^n^^-V. N, N, N" , 
N ' -fh7-p-h , J/l/-4, 4' -y?^77x^ 
/K 1, 1-bX (4-y-p-b'J;l/7^7x^ 
/P) -4-7x-;l/y^nMty, b*x (4-iy^f- 
^7^y-2-^f;i/7x^) :7x-;k*?y. t'x 
(4-y-p-h , J;l/7Sy7x-/l/)-7x^M^ 
y. N, N' -y'7x-^-N, N' ->M4->h^ 
y7x-/P) -4,4' -y7^t'7x-;k N, 
N, N' , N* ~fb77x^-4, 4' -^T^y 
7x-;PX-f;k 4, 4' -t'X (y7x-^7$ 
y) ^^h*»j7x-;k N, N, N-hU (p-h'J 

;k) r$y. 4- (y-p-h'J;P7^y) -4' - 
[4 as-p-h Vjut^s) x-f-y/H x^;u^y. 

4-N, N-y7x-/U75/- (2-y7x^t- 
;k) <y^fy. 3-^h^fy-4' -N, N-y7x^ 

^ y x fvk^ y -if y . n-7x ;^ n'V-;u. 

*HB*flPf65, 06 1, 5 6 9#*CE«SilTV^2ffl 

t'X [N- (1-^^^yP) -N-7x^l/7^y] b* 
7x^;KiaTNPDkB&iEf *) > «fBH¥4- 
3 0 8 6 8 8"9-&f8TIE»S*iT USh'j7x -/UT ^ 
yjr-^y h # 3 ox ^ \-x h M^iiS 2 ii*: 4 , 

4' , 4"-h'JX[N- (3-^f^7x-/l/) -N 
-7x^7^7] h'j7x-/l/7^(liTMTDA 

TAtmtth) m&m7&zbw?&&. ttz. set 
«o»3Ht usL^ua^sis^f'jf^ y^t 
&®wm, pi-si, pis i cm<nmmtt&fai>jE 
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it-th Z t <om&L-f& Zbtf-CZ ft . lETL&AJIi: 

Mi . BJfEIETliiAII b (i»'J80-fk^^ h tc ft iETUi 
$>^>T. 10-» S/cmtLhOStm^&^frrSt^** 

-irfOMWWtfv H U v-^rh'Sfflv^fti fc a*TS 
ft. 

COO 65] (4) -3^i$AJl 

N-N 
Ar'O-H^J'-Ar" 

N-N N 



8-b Hodf ^ y 'J ^£>t»i*c9^fl«9&JRSg 

#*F3lT£>ft. ±IE8-bHo^v3f-y'J>-^7 , i(i-eco 
OTtt0)&«Mtt>lltt0li: LTti, **isy (HRK 
8-dry'jy-^^^(i8-t Foifj/#/Uy) CO^r 

(II) , (ill ) tsiV (IV) 

[0066] 

Hfc9] 



N 



A r'a-H^JJ-Ai 

N-N 
A r « — JJ— A r 



14 



Ar'3 



urn 



N-N 



.12 



(IV ) 



[00 6 7] (S+Ario^Ari3|^nmii^^ 
M£r^TWCi>J:<. Ar^S^^^iiteB^rUl/ 

-ypg, Tyhv—)vm, ei/^ii 



[0068] 
Utl 0] 
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<c« 3 . 5 c^O K - >M 0>^oJ t <0H0>-^«>'> 



N — N 



[00 6 9] (4) -4. T&WM 

#*L\,\ jff*LV^«fcLT«. ITO, In-Zn- 
O, SnO z :Sb, Z n O : A 1 ^K^W^^it^M 

u, NifW^I)^ Pt, Au^ifta^SSV^ 

zzTmm&&m<oiftmM£Lxi±. mo, w, 

Cr, Ta&fc***tfSC:fca*C#4. Au/Al, P 
t/Al, An/AIM, Pt/A I^^riftJFiB 
Hi: bTW* ft. 
[00 7 0] ttKfcl/CfcL (LaB s & 

mit&m&ttmmti,xm7&zbtfTZz>. m s : a 

[0071] (4) - 5. ftfaWM 
ttZjfcti o ^»|6i«ffi3 3j^3K£]R9 IbtoWI&t t 

%vxk<?>mmmTb&&gw$>z>. tt&immxmmx 

*i»^tliITO (In-Sn-O) , In-Zn-O. 
Sn0 2 : Sb , ZnO : A 1 iiftjff* L<ffi^ft«Ifc 
*«T£ft. 

[0072] »srji*< Rfcffetfteii. TVMr u £JB 

$>td±T)Vij V ±&&mt: 0 . 1-5 ^^XT**-*-« 
^4l8t* o T BUW 1 5 n m J2TF« t> <W±%$mi&& 



LTtt. Al, In, Zn, Pb. Bi^h'^K 

tiilTO, In-Zn-O, Sn0 2 : S, ZnO : A 
1 friTMWW-S * 6 ttBS»«*< 2 0 Q/OOT =5: 

(4. JUHL mttfln-Zn-OX'h&ZbtiWtL 

fcttr/p* y Jji4«*«flrr& - fc sH&jttfta^r 

oaaja-cttswascc* oioo n/nafltc&ft . 
[0073] aw«a*^His#i-c^*«^wi. ±te 

[0074] (4)-6.«iEL*fOfW(«) 

I^WSRLfcttflftilWSrffitJ: OIBBi. Mil 

[007 5] OT^^^±tc^HJ®«L/iE?LaA® 
(4 1 0 — 2 0 0 n mOiEHc^^JPt-^^) «fc 5 telS^* 
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mmmzx *)m%&&. -mzmmm&&5 o-4 s o 

4 C. S^lO-^lO-Horr.IfMO. 0 1 
-50nm/sec, MMU^.- 5 0 — 3 0 0°C. MM 
5nm-5/z m(7)gitlf Mtl> - h L V \ 

XA' 7 ^'Jy^ Xt°vr?-bffi, ^txhffif^ta 

{z<^m<n&frh. n^mmzx^mm-hzttm 
£L\,\ K^mmmiz£y)fty£mz&8t~?&*%&. 
mmzkmz. mm-rtit^miz^^m^^K -~mmz 

i o o 7 7 ] mz. zico^ytm^^zm^^xm^mf 

[0078] mmz, nrnzmmLx^WLELm^zft 

mmm, x^^^^y^m^^zit^x^i>. l& 
u TM^mmmzfmmcom®fr^&fzMzi±. 

[0079] zti&TnmLzzttmELm^ftm 

[0080]^, W«E L^^ltSmESrMP^a 

mwmm£+. mmz-nmmztx. 5-40 
v&nmzwm-tzt. $£&fimmxz$>. &tz. m<r> 
mftxmEzmnLxhnffiteffitir. ?tfctei£<±t 
%\,\ s hiz^m&^muttz^u^ mwmmtf 

mmz^msmtx^itt^mE i^m^^mt^z 

«!rWSK7 hm:Jgj£U TFT (Thin Film Tr 
ansister) CO J: 3 &X>f >y ^y^fT^T'm&O h* >y h 

&tttzmzmffimf±*miiLx^z&&T?Tj ^ 



[0081 ] [«H0|] fcTF> *«BBS:IOk«fc: J: or 

csa»«i ] 

JWfW)±CSi 2 H 6 ZtfXtLXLPCVDim 
^THW5 0nmOa-SiJRSr««Lfc. X«iBKU 
4 5 0°CTJ)o^ 9 ifckl. XeC 1 X^y?l/-f-^ 

air--yy^^o^ a l-sit;i8 8mj 

/cm2 CO!$8tX*7^-T\ ^3@^290mJ/ 
c m 2 <0,Hg #X ♦/Wf— Tfrfc o • £ ixC J: 0 a - S 

LTff&ofc. y-M6»»r*4Si0 2 frE 
CR-CVDT*^iBft2 0 0XrCKffl OOnmffl 
Ltz. mz. y-htfe UTaN (6 0jlcQ ■ cm 

-vrvrt. mmzy-h^h^-ymxLfz. & 

tz, r? >?y*r-c?)TffiWmZMX Ltz . ifcfc:. -f^V 
iiA^iO HWyty^«*fc4xi o 15 ^^>- 

/cm 2 . x^-8 0keViOP^^iiAUCo 

j^yzmmtL. v-vyytf^miz'tthti&xd 

izLfz. ^ !i y »J 3 y^>f ^yaA^^MIi 2 k Q 

ECRcvDrsio 2 ZfRmttz. mmi±3oo 

nmX'fo^tz. mz, Y-X;vx (ft^^^fV) 

L/C* A 1 ^rX^y ^ y V^Lffii¥2 0 0 n m|§(tTfe 

Tr2 nv-Ahimwm?^ y<om&. t 

^ri3. h*-/Wi*fe^t«>S i 0 2 lz 

BHPS*T*3V^ 0 Si0 2 SrECRCVDftC 

±oT6 0 0nmCOlft'SIUc V^WJ 
X h £ 3 ^ mCOjmT^®±tCX b°>-o- h LSoJt. 
<JC^> R I EitZXrfAnZCFt /0 2 aU7fA' 
y^ffi^Tfi±gP<7)S i0 2 iWtL^, <XtC Tr 
2 OHl^-f y»PL S^^A 1 : S i (Sill 
M%) ^MIS5 0nm«IL, S^ITO(S 
n 1 0fi»%) ^Ii5 0nmlIU: 9 ^^h^O* 
«fiS(i2 0 OXTCJbofc. JItttlWWffcTA 1 : S i 
feil/ ITOcogcKBu^S i0 2 O^FiBJS^P^h^ 
^)0- 1 5//mOTT'S)o^. ^iltCcfcO. Al : S i 

ITO»4B»»i-&ii:«:<. *y S i , Trl, 
Tr2 ^)±i:Wt*ui:3W*fc. «r#lii:. *«BH<7)a 

OMmxioo^mtfcO, Ctifcr^LiTOco^&S 
ii^Sft^»5tM*^ SSS:4i^240jumX90 
/imtfcofc, Trl , Tr2 . h, y— Xi>J;lX 
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#>X*£ =5: 8 6 %c0^a^A ? t#^>ii^. 

[00823 (#<se Lm&xx/ttfommcoim) ±ib 

<omm.±.lZ^m8 0nm<O4. 4' - h'X [ N , N-v 
(3-^f;l/7i-^) T5 y] -4" -7i-A-h 
'J7x^T51'IH (OT TTPD74KJ i:B&|£i- 

) ittBLfc. IOTPD74II1 HlWIEfLa 
AUkLTliiBi-*. i<?5TPD7 4JB(?5*ilt=ait 
t, ,I£>TPD7 4jfi±fc:JKJP2 0nm<7)4, 4' -t* 

x [n- ( i —fy+iv) -N-7i-;PTiy] t'7 
ii/n <ot r NPDij tmttz. ) ML 

fc. CICDNP Digits JfS2eDIEfli£A/l (jETLNBSJB) 
fctT«f«-*. NPDJMWlRMtalWtT. - 

<7)NPDK±(eJ&H4 0nm«94, 4' -b'X ( 2 , 2 
-y'7x-;Pt'-;l,) t'7i-/H (WT r DPVBi 

fc*e-r*. ) tKKun:. ^DPVBiin 

fffcJBKJiiiLTMnW-*. f Lt> DPVBil^f 
MtaBHtT, .I«0DPVBilLLfc:KJi2 0nmtf>h'J 

x (8-=Jfyyy-;p) ta-s-^ajb? (iy.T r A i q 
Wks kWffi-t*. ) £j$RLfc. iOA 1 qlli, 

^AJHtLTfitgg-rs. mz. M S tAgcr>-&±m£m 

»Lfc. 2ju^*^SrfflV^^V-h^l. 4nm: 
0. 1 nmtCf§5£UiJ¥ 1 OnmlfU. 
•^'Jy/CTIn -Zn -O|g£2 0 0nmfiS;§SL 
fc. In -Zn -OW^MMWMtWiTCftO. In / 
(In +Zn ) =0. 8 3 -£'£>■& In -Zn OZ&Xs-S-y 
fVyrf—y'yh&m^. Ar : 0 2 ?)*I^-;#.X£# 
mmtLXMg. O. 2Pa, X^^'J^fflT^w 
/cm' iO^rt'fi^ofc. Mg : Ag/In -Zn O 

mmmummt l,t«ibu z<7)m&miz6 5%x'$>-o 
fc. 

[0083] ( ftsift-rX h ) _h£?ft £>*Ufc**8B<0 
flsf&T-XHS-fif&ofc. fXW-y*!l00cd/ 
m* coajgT'^fe^T ft7l £ ftT V •> 6 « £$112 L:t . ¥ 

< mmmmza^^xmmco v -v v omfttfBiLi 

Z b % < &%*%:$i^WZti, & tzWS&XWfi'Jrtc < £W 
it(320x240)«3ijl XMTX'h o „ 
[0084] [Jt«EMl ] HSMHCJd^T. «±SB^ 
S i 0 2 (i^ffltt-e-f tCA 1 :Si/I TOOTSBm® 

£%BJfcW«»il 0%Stt£Tl*fc. XMn$>&mm£ 
mffllzWmttlk ZZ>T rl . Tr2 tftfttt&fUTOS 
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[ H 5 3 &**S»?)*«8T FTELCfcltl. 

s. 

[H6 3 05(C:fc(t&A-A' ^(OlffBllT-J)&. 

[ H 7 3 W®m «5*f*T F T E L eH&Offl £ SrTBfffi 

[H8 3 ^*StfrO^TFTEL£0ffil^JS-*-rBrffi 

mx-b&. 

1 a« 

2 ISK5y^?-(TFT) 

21 m-iOh^yy^.^- (Trl ) 

22 m-nhjyi/X?- (Tr2 ) 

2 3 ayfvt- 

3 i&tiEL^ 

31 T®mm 

3 2 «HM 

3 3 ^t*]m«i 

4 Jfl|S»ei»IH 

4 1 3y^?h*-;P 

42 y-himm 
4 3 y- hm® 

4 4 VfSltJl 

4 6 y-h^ 
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54 ny^i?h*-;l- 

6 2 V-x 

7 0 XVzsVaym 

7 1 -f'Jy'j3y7^7>K 
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